From 1994 to 2003, fifty-five tropical cyclones entered the Canadian Hurricane Centre (CHC) Response Zone, or about 42% of all named Atlantic tropical cyclones in this ten-year period, and 2003 was the fourth consecutive year for a tropical cyclone to make landfall in Canada. The CHC forecasts all tropical cyclones that enter the CHC Response Zone and assumes the lead in forecasting once the cyclone enters its area of forecast responsibility. This study acknowledges the challenges of forecasting such tropical cyclones at extratropical latitudes. If a tropical cyclone has been declared extratropical, global models may no longer use vortex bogussing to carry the cyclone, and even if it is modeled, large model errors often result. The purpose of this study is to develop a new version of the Florida State University (FSU) hurricane superensemble with greater skill in tracking tropical cyclones, especially at extratropical latitudes. This has been achieved from the development of the synthetic superensemble, which is similar to the operational version of the multi-model superensemble that is used at FSU. The synthetic superensemble differs in that is has a larger set of member models consisting of regular member models, synthetic versions of these models, and the operational superensemble and its synthetic version. This synthetic superensemble is being used here to forecast hurricane tracks from the 2001, 2002, and 2003 hurricane seasons. The track forecasts from this method have generally less error than those of the member models, the operational superensemble, and the ensemble mean. This study shows that the synthetic superensemble performs consistently well and would be an asset to operational hurricane track forecasting.
Introduction
Many people think of Atlantic hurricanes as being a problem for the Caribbean, the Gulf of Mexico, and the eastern United States. Few realize the impact of tropical cyclones on Canada and her provinces. In fact, in the ten-year period spanning [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] 55 tropical cyclones entered the Canadian Hurricane Centre's (CHC) Response Zone (Fig. 1) ; this is about 42% of all named Atlantic tropical cyclones in this period (http:==www.atl.ec.gc.ca=weather=hurricane). Additionally, 2003 was the fourth consecutive year for a landfalling tropical cyclone in Canada.
The majority of Canadian tropical cyclones affect Newfoundland, Labrador and the Maritime Provinces of Canada, which include New Brunswick, Nova Scotia, and Prince Edward Island. Tropical cyclones are able to reach as far north as the Canadian provinces due, in part, to the Gulf Stream. The Gulf Stream is a warm water current that originates in the Gulf of Mexico, flows past the eastern United States towards Newfoundland, and then flows to the east towards Europe as the North Atlantic Drift. The Gulf Stream extends farther north in late summer and early fall as sea surface temperatures in the Atlantic Ocean increase (Ahrens, 1994) . This northward extent of warm water allows tropical cyclones to track farther north without losing their warm water energy source. Tropical cyclones can also affect provinces farther inland such as Ontario and Quebec. These tropical cyclones usually make landfall in the United States and are mainly rain events for the Canadian provinces, although they can still be quite destructive. Figure 2 shows the locations of all hurricane-strength tropical cyclones that have made landfall in Canada from 1851-2003. Many tropical cyclones are no longer purely tropical as they reach Canada. Most storms lose their true tropical characteristics north of 40 N latitude. These storms are either undergoing extratropical transition or are already considered extratropical. The National Hurricane Center (NHC) defines an extratropical cyclone as a cyclone that has lost its tropical characteristics due to ''a conversion of the cyclone's primary energy source from the release of latent heat of condensation to baroclinic (the temperature contrast between warm and cold air masses) processes'' (http:==www.nhc.noaa.gov). It has been found that approximately 42% of all Atlantic tropical cyclones were classified by the NHC as transitioning. Even though these transitioning cyclones are over cooler water, 51% of them will be stronger than their pre-transition intensity. This strengthening most often results from an increase in available potential energy, thus making the atmosphere more conducive to baroclinic growth (Hart and Evans, 2001) .
Just because a cyclone is no longer purely tropical does not make it any less threatening. An extratropical cyclone has a very asymmetric appearance, unlike a tropical cyclone, which is typically symmetric. This means that wind and precipitation distributions are no longer concentrated about the circulation center of a tropical cyclone, but have evolved into broad asymmetric distributions and have expanded in area (Jones et al, 2003a) . This allows for a significant 
